The development of the mammalian central nervous system requires precise wiring of neurons. For the proper targeting of axons, growth cones recognize various molecules in their environment and use these molecules as the guidance cues to navigate their particular destinations. We focused on M6a protein as a candidate molecule to interact with a guidance cue. M6a is expressed on the surface of the growth cone. When anti-M6a antibody binds to M6a protein in culture, the axon stops its growing movement. Interestingly during this reaction, axons maintain actin rich growth cones although generally axon growth inhibition accompanies disruption of the actin cytoskeleton. Therefore, it seems that the reaction mediated by M6a involves a novel guidance mechanism. To investigate the function of M6a in vivo, we analyzed brain morphology and axonal projections in double knockout mice for M6a and M6b, which is the homologous protein to M6a. Neither M6a nor M6b single knockout mice showed abnormality in the corpus callosum. However, statistic analyses revealed that the areas of this bundle were significantly reduced in M6a/M6b double knockout mice. That implies functional redundancy of M6a with M6b and their possible cooperation in formation of the corpus callosum. We are investigating following two possibilities to explain the smaller bundles of the corpus callosum. 1) The axons of the callosal neurons are misguided and deviate from callosal pathway.
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2) The number of the callosal neurons is reduced. Polarization of the cell is crucial to the proper function of various kinds of cells. Epithelial cells become polarized to have apical and basolateral sides to secrete enzymes or hormones efficiently. Neurons are also polarized to have dendrites and axons which is essential for neurotransmission. To investigate the mechanism of cell polarization, we are making knockout mice of proteins crucial for this process. We are investigating the mutant mice by various cell biological and neurobiological methods. In this meeting, I will present the preliminary results from analyses of neurons deficient in these molecules, such as VAMP7 and syntaxin3. Axonal morphogenesis is crucial to the establishment of proper neuronal circuits. In human patients as well as animal models of temporal lobe epilepsy (TLE), the hippocampal mossy fibers elongate aberrant axonal collaterals to the molecular layer, forming recurrent excitatory circuits in the dentate gyrus. Using primary culture of the dentate granule cells, we show that neuronal activity-dependent accumulation of mitochondria regulates formation of the axonal branches and their elongation. We depolarized the cultured cells with high [K + ] o -medium ([K + ] o = 50 mM) for 20 min. In the depolarized neurons, axons contained larger number of mitochondria and exhibited aberrant protrusions which have mitochondria at their branch points. We next carried out a time-lapse imaging of mitochondria and revealed that the depolarizing stimulation modulated the dynamics of axonal mitochondria: anterograde movement of mitochondria was increased, resulting in their accumulation in axons. We further examined whether AMP-activated protein kinase (AMPK), which is activated under energetically poor conditions, underlies the phenomena described above. The changes in mitochondrial dynamics and axonal morphologies were suppressed by the AMPK inhibitor, Compound C, whereas they were promoted by the pharmacological activation of AMPK with AICAR (5-aminoimidazole-4-carboxamide ribonucleoside). These results suggest that neuronal hyperactivity accumulates mitochondria in axons through AMPK activation, which results in establishment of the aberrant axonal collaterals. Centrosomes play a crucial role in the directed migration of developing neurons. However, the underlying mechanism is poorly understood. This study has identified a novel Disrupted in Schizophrenia 1 (DISC1)-interacting protein, named CAMDI (CCDC141) after Coiled-coil protein Associated with Myosin II and DISC1, which translocates to the centrosome in a DISC1-dependent manner. CAMDI expression in cells induced ␥-tubulin accumulation. Reversely, CAMDI knockdown reduced ␥-tubulin accumulation both in vitro and in vivo. A yeast-two hybrid screen identified Myosin II as a CAMDI-binding protein. CAMDI was found to interact preferentially with phospho-Myosin II resulting in Myosin II accumulation, which was required for radial migration. Furthermore, Myosin II appeared to mediate ␥-tubulin stabilization via the inhibition of ␥-tubulin ubiquitination. Consistently, silencing of BRCA1, a ␥-tubulin ubiquitin ligase, rescued an impaired migration caused by CAMDI knockdown. It is suggested that migrating neurons utilize centrosome-microtubule regulatory mechanism similar to the cell cycle system in mitotic cells. These results indicate that CAMDI is required for cortical neuron migration and centrosome regulation via Myosin II-mediated ␥-tubulin dynamics during brain development. Cell polarity is essential for many biological processes such as tissue development and organization of nerve system. A mature hippocampal neuron is a highly polarized cell characterized with a single long axon and several dendrites. Axon specification is one of the important events for neuronal polarity, and is regulated by signaling molecules that are involved in cytoskeletal rearrangement and in protein transport. However, molecular mechanism underlying regulation of neuronal polarity remains largely unknown. We previously showed that partition defective 3 (Par3) accumulates in a tip of growing axon and plays a critical role in axon specification, and that Par3 is transported into the nascent axon by KIF3A (kinesin-2). However, the regulatory mechanisms of Par3 transport are not well understood. Here, we identified extracellular signal-regulated kinase 2 (ERK2) as novel Par3-interacting protein by affinity column chromatography and mass spectrometry. Immunoprecipitation assay showed that ERK2 interacted with Par3. We found that Par3 was directly phosphorylated by ERK. In vitro phosphorylation assay revealed that Par3 was mainly phosphorylated at S1116 located in the coiled-coil region (Par3-4N). Interaction of Par3-4N with KIF3A was suppressed by phosphorylation of Par3. These results raise the possibility that the transport of Par3 by KIF3 in neurite is regulated by ERK-mediated phosphorylation of Par3. 
